ABSTRACT. Forty plants of Parnassia palustris var. multiseta collected in nine localities in Russia were studied in chromosome botany. They showed differentiation of the somatic chromosome numbers of 2n=18, 27 and 36, that could be diploid, triploid and tetraploid, respectively, of which the chromosome number of 2n=27 was reported here for the first time. The plants of 2n=18 and 36 chromosomes had commonly high pollen stainability and showed significantly different pollen grains in size from each other. The Parnassia palustris complex has been reported various different chromosome numbers from 2n=18 to 54 included in aneuploidy and autoploidy by many researchers (e.g., Erlandsson 1942; Kliphuis et al. 1965; Krogulevich 1978; Engelskjon 1979; Löve and Löve 1982; Gornall 1985; Funamoto 1986; Hultgård 1987; Gornarl and Wentworth 1993; Funamoto et al. 1994 Funamoto et al. , 2002 Wentworth and Gornall 1996; Lövkvisk and Hultgård 1999) .
The genus Parnassia L. sensu lato (s.l.), the subfamily Parnassioideae, the family Saxifragaceae sensu lato, consists of approximately 70 species (Ku and Hultgård 2001) , is perennial herbaceous and grows in wet grassy and forest areas in the temperate to arctic region of the Northern Hemisphere. Most of the species have limited ranges of distribution in China and Himalayan regions (Ku and Hultgård 2001) , of which the Parnassia palustris complex has a most widely geographical distribution in Northern Hemisphere and morphological and chromosomal variation.
The Parnassia palustris complex has been reported various different chromosome numbers from 2n=18 to 54 included in aneuploidy and autoploidy by many researchers (e.g., Erlandsson 1942; Kliphuis et al. 1965; Krogulevich 1978; Engelskjon 1979; Löve and Löve 1982; Gornall 1985; Funamoto 1986; Hultgård 1987; Gornarl and Wentworth 1993; Funamoto et al. 1994 Funamoto et al. , 2002 Wentworth and Gornall 1996; Lövkvisk and Hultgård 1999) .
In 2003 and 2004, we made field trips in Primorye and Altai Territories, Russia. According to Czerepanov (1995) , these Territories record three species of Parnassia and we collected and studied P. palustris L. var. multiseta Ledeb. in somatic metaphase chromosomes and pollen grains.
MATERIALS AND METHODS
Total 40 living samples of Parnassia palustris L. var. multiseta Ledeb. were collected in ten sites in nine localities in Primorye and Altai Territories, Russia ( Fig.  1 ; Table 1 ). These plants were cultivated in pots in shade place in the experimental garden of Showa Pharmaceutical University. Mitotic metaphase chromosomes were prepared in meristematic cells in fresh root-tips. Fresh root-tips were cut off in 5-10 mm long and pretreated in 2mM 8-hydroxyquinoline for 4h at ca 20°C before they were fixed in 45% acetic acid for 10 min at ca 2°C. They were macerated in a mixture of 1N hydrochloric-acid and 45% acetic-acid (1:1) for 20-23 sec at ca 60°C, were stained in 2% aceto-orcein for ca 30 min at room temperature in a moist chamber with 45% acetic-acid and then, were squashed in 2% aceto-orcein by the conventional method.
Classification of Chromosome complements by the centromeric positions at mitotic metaphase followed Levan et al. (1964) .
Pollen grains were stained with 2% aceto-orcein to count at least first 3,000 grains for pollen stainability. After the photography, sizes of pollen grains were measured in length and width with a dial caliper, and analyzed with significant t-test.
Taxonomical treatment followed Ku (1987 Ku ( , 1995 , and Ku and Hultgård (2001) . Voucher specimens were deposited in Funamoto's personal herbarium in Showa Pharmaceutical University.
RESULTS AND DISCUSSION
Parnassia palustris var. multiseta (Table 1) showed three different chromosome numbers ( Fig. 2 ): Plants with 2n=18 chromosomes (Fig. 2a) were found in 23 samples in six sites in five localities, those with 2n=27 chromosomes (Fig. 2b) were found in seven samples in two sites in two localities, and those with 2n=36 chromosomes ( Fig. 2c) were found in ten samples in three sites in three localities. The plants with 2n=27 (triploid) chromosomes were reported as a new record to Russia, although they were recorded in southern Sweden by Lövkvisk and Hultgård, (1999) . In contrast, the plants of 2n=18 (diploid) and 36 (tetraploid) verified the previous reports (e.g., Kliphuis et al. 1965; Sokolovkskaya 1965; Krogulevich 1978; Engelskjon 1979; Löve and Löve 1982; Funamoto 1986; Wentworth and Gornall 1996; Lövkvisk and Hultgård 1999) . The basic chromosome number of x=9 could be accepted. However, any other chromosome number was not observed during the course of investigation. Intraspecific polyploidy in Parnassia has also been reported; e.g., 2n=18 and 36 for P. oreophylla Hance by Funamoto et al. (1994 Funamoto et al. ( , 1996 , P. viriviflora Batalin by Funamoto et al. (1998 Funamoto et al. ( , 2001 , and P. laxmannii Pallas ex Schultes by Murín et al. (1984) and Krogulevich (1978) .
These three cytotypes had very similar karyotypes in sizes of chromosome length, gradual (mon-modal) decrease in size from the largest to the smallest chromosomes, and had same chromosome complements in the centromeric positions, except for chromosome numbers ( Fig. 3 ; Table 2 ). These three cytotype plants were considered to be autopolyploid. Pollen stainability and sizes of pollen grains in three cytotypes of P. palustris var. multiseta were tabulated in Table 3 . Diploid and tetraploid plants had high pollen stainabilities, while triploid plants had very low pollen stainablilty. Average sizes of pollen grains were 28.7± 1.16μm X 26.9±0.81μm in diploid plants, 31.3±1.7μm X 28.9±1.84μm in triploid plants, and 32.7±0.81μm X 30.7 ±0.81μm in tetraploid plants, respectively ( Fig. 4; of pollen grains could be correlated with polyploidy level. This tendency verified the previous study (Simmons, 2004) . The habitat of the cytotype of 2n=18 was commonly found in disturbed river-side, that of 2n=27 was commonly found in placid lake side and river side, and that of 2n=36 was commonly found in mountain meadow and mountain slope in Altai and similarly that of 2n=18 in Primorye was commonly found in mountain meadow and bog. There was most likely no correlation between habitats and polyploidy in this taxon. 
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